Imagery and concreteness norms and percentage noun usage were obtained on the 1,080 verbal items from the Toronto Word Pool. Imagery was defined as the rated ease with which a word aroused a mental image, and concreteness was defined in relation to level of abstraction. The degree to which a word was functionally a noun was estimated in a sentence generation task. The mean and standard deviation of the imagery and concreteness ratings for each item are reported together with letter and printed frequency counts for the words and indications of sex differences in the ratings. Additional data in the norms include a grammatical function code derived from dictionary definitions, a percent noun judgment, indexes of statistical approximation to English, and an orthographic neighbor ratio. Validity estimates for the imagery and concreteness ratings are derived from comparisons with scale values drawn from the Paivio, Yuille, and Madigan (1968) noun pool and the Toglia and Battig (1978) norms.
The Toronto Word Pool (TWP) is a collection of 1,080 common English words originally selected from the Thorndike-Lorge (1944) word counts (see Murdock, 1968 Murdock, , 1974 . This pool has been used for some time in a number of laboratories in verbal learning, memory, and psycholinguistics studies, although normative data on the items have never been collected.
In experiments that require random selection of a number of lists in order to exclude list-specific effects or to assure sufficient sampling of materials, it is particularly useful to have normative data available. Thus, information on item frequency allows lists to be matched or balanced on this variable. Similarly, if a moderate This research was supported by Grant A8615 from the Natural Sciences and Engineering Council of Canada to the first author and by a postgraduate scholarship from the same council to the second author, at York University. We wish to thank Bennet B. Murdock, Jr., for his helpful comments. Grateful thanks are also extended to Lisa Polack for help in collecting and analyzing data and to Ron Collis for help in preparing this report.
range of a variable such as imagery is also desired, then frequency and imagery values can be used together to restrict item selection. Further, if such norms are available in machine-readable form, they can be used in computer-controlled experiments (Friendly & Franklin, 1979) to select a unique list for each subject or as predictors of performance measures in multivariate studies (e.g., Rubin, 1980) . The Paivio, Yuille, and Madigan (1968) noun pool contains item values on imagery, concreteness, and meaningfulness scales, together with Thorndike-Lorge (1944) frequency counts. It is among the most widely used word pools for unrelated words in memory and learning studies.
The TWP differs from the Paivio et al. (1968) pool in a number of respects. First, while the Paivio et al. word list is restricted to nouns, the TWP contains nouns, verbs, adjectives, adverbs, and prepositions. The Gilhooly and Logie (1980) word list is also restricted to nouns. The TWP is, therefore, perhaps more representative of the language as a whole and may be more Copyright 1982 Psychonomic Society, Inc.useful in studies requiring words in various grammatical categories.
Second, all words in the TWP have a ThorndikeLorge (1944) G count of 20+ per million and are no more than two syllables or eight letters in length. The Paivio et al. (1968) pool, on the other hand, contains words up to 14 letters and five syllables long and G counts of less than 20. In fact, of the 925 words in the Paivio et al. pool, only 188 (20%) fit the restrictions of the Toronto pool. In experiments in our laboratory (Friendly & Franklin, 1980 ) using the Paivio et a1. pool, it has been necessary to exclude the very long and rare words, leaving a reduced pool of 400-500 words. The TWP therefore, is also more representative of the population of words describable as "common, familiar English words," which are used in most studies of memory for words.
Since there have been no normative data available for the TWP, it has been difficult to use this pool in some research. The present study was designed to remedy this deficit.
Attributes that are typically used to select stimuli include the number of letters and word frequency. In addition, since there is such extensive evidence of visual encoding at some level in both short-term and long-term storage (e.g., Cooper & Shepard, 1973; Paivio, 1971 Paivio, , 1975 Parks & Kroll, 1975; Posner, 1969) , it is also useful to control for the differential capacity of verbal items to arouse mental images of things or events. The imagery attribute seems to correlate highly with the tangibility of the item's referent (i.e., concreteness) (Paivio et al., 1968) , and both variables correlate with the ease with which the subjects can retrieve the items (Christian, Bickley, Tarka, & Clayton, 1978) . Therefore, as an initial step, ratings were obtained for each of the 1,080 words on the attributes of imagery and concreteness.
IMAGERY AND CONCRETENESS RATINGS Method
Materials. The 1,080 items from the TWP were randomly assigned to four lists, each containing 270 words. In addition, five words were chosen at random from each list and were repeated within the list to obtain a measure ofin ternal reliability. These word lists were then used to make up four booklets, each containing 275 words, which together represented one complete listing of the word pool.
Each booklet had 20 words/page. The words were printed in capitals and positioned to the left of the page. Two sets of the four booklets were produced. One set presented each item followed by a 7-point scale running from "abstract" to "concrete," and one set presented each item followed by a 7-point scale running from "low imagery" to "high imagery." Finally, the pages were randomized within each booklet, so that each subject received a different page order.
Subjects. A total of 400 volunteers (160 male and 240 female) from undergraduate psychology courses participated in the study between the beginning of the fall term of 1977 and the end of the fall term of 1978.
A total of 80 males and 120 females completed booklets in each condition. Sinee four booklets comprised the complete word pool (l,080 items), this represented 50 complete ratings in each condition. Although more females than males entered the sample, the same sex distribution was obtained for each booklet and each scale, so that allocation of booklets was balanced.
Procedure. Each subject was given one booklet containing 275 words. Booklets were distributed during lecture periods but were completed at the subject's convenience at home. General instructions were given on the nature of the rating task and the importance of the reliable normative data for experiments using verbal material. Each booklet was also accompanied by written instructions specific to the imagery or concreteness condition.
Imagery instructions. The printed instructions for each booklet were based on those used by Paivio et al. (1968) : "Words differ in their capacity to arouse mental images of things or events. Some words arouse a sensory experience such as a mental picture or sound very quickly and easily, whereas others may do so with difficulty after a long delay or not at all. The purpose of this experiment is to rate a list of words as to the ease with which they arouse mental images.
"Your rating will be made on a seven-point scale, where one (l) is the low imagery end of the scale and seven (7) is the high imagery end of the scale. Make your rating by putting a circle around the number from 1 to 7 that best indicates your judgment of the ease with which a word arouses mental images. The words that arouse images quickly and easily should be rated 7, words that arouse images with the greatest difficulty or not at all should be rated 1; words that are intermediate in ease or difficulty of imagery, should be rated appropriately between the two extremes. Feel free to use the entire range of numbers between 1 and 7; at the same time don't be concerned about how often you use a particular number as long as it is your true judgment. Work fairly quickly but please do not be careless in your ratings."
The subjects were then shown four examples ("automobile," "democracy," "writer," and "vapour"), two of which had been completed, and two of which they were asked to complete.
Concreteness instructions. As with the imagery instructions, the printed instructions issued with each booklet in the concreteness rating condition were essentially those used by Paivio et al. (1968) : "Words differ in their level of abstraction. Some words refer to tangible objects, materials or persons which can be easily perceived with the senses, such words can be thought of as concrete words. Other words refer to abstract concepts which are not easily objectified or perceived. The purpose of this experiment is to rate a list of words as to their level of abstraction."
The remainder of the concreteness instructions were identical to the imagery instructions, apart from the description of the rating scale, which ran from abstract (1) to concrete (7).
Results and Discussion
The 1,080 words are presented in alphabetical order in the appendix, together with the means and standard deviations of the imagery and concreteness scores for each item.' Frequency counts from the Kucera and Francis (1967) tables and the number of letters in each word are also listed. The last two measures have proved to be useful additions to the word pool file for the selection of stimuli during computer-controlled experiments. It should be noted that the distribution of frequency counts is highly skewed in the positive direction, so that it would be simpler in many cases to select items based on the logarithm of the frequency value. However, we have followed established practice in presenting the raw frequency values in the table. Several additional variables in the appendix are described in the next section of the paper?
In an initial analysis, the median rating for each item was calculated in addition to the mean as a check for skewed distributions of item ratings. Since the ratings were made on a 1-7 scale, it was expected that items whose means were at the low end of the scale would tend to be positively skewed and that items rated at the high end of the scale would have negatively skewed distributions. The results showed that there were a sufficient number of items with skewed distributions of ratings to cause concern, since the mean ratings of such items would tend to be displaced toward the middle of the scale relative to the medians. However, since the practice of publishing mean ratings in such normative studies is well established, the item means are presented supplemented by an indication of skewness.
The latter estimate was obtained by calculating the TORONTO WORD POOL 377 difference between the mean and median rating for each item and using an arbitrary threshold of .5 scale units, marking items for which the absolute value of the difference exceeded the threshold with a "+" or "-" sign (depending on whether the sign of the difference was positive or negative). The range of absolute difference for items so marked was .5-.9. Researchers who wish to use median scale values could use ±.7 as an approximate correction for those items marked with plus or minus signs (using the sign listed). Imagery and concreteness. The mean rating for imagery was 4.19. with a standard deviation of lA, and the mean for concreteness was 4.34, with a standard deviation of 1.4. There was no significant difference between the overall means or medians for males and females in either condition. Means, standard deviations, and correlations among the variables are shown in Table 1 .
The frequency histogram of the scaled attributes shown in Figures 1a and 1b indicates that the imagery ratings are slightly negatively skewed, with only 5% of the items being rated within the range of 1-2. This compares closely with Paivio et al. (1968) . The concreteness ratings, however, show a high proportion of cases in the middle range, whereas Paivio et al. noted a bipolar distribution. It may be that the presence of nonnouns in the TWP affected the concreteness ratings more than the imagery ratings. However, within the TWP, imagery correlated with concreteness .84, many of the items being rated similarly on both scales.
Reliability. Reliability was judged by the correlations within subject for the five repeated items in each booklet. Adopting a criterion set prior to the analysis, if subjects showed a correlation of less than .20, then data were considered unreliable and excluded from the analysis. Thus, in the imagery condition, a total of 24 subjects (15 females and 9 males) were dropped from the final aggregation, and in the concreteness condition, a total of 24 subjects (13 female and 11 male) were dropped. The overall correlations for imagery and concreteness for the remaining subjects are shown in Table 2 . Despite the large variability of a correlation based on five paired observations, the average of many such correlations is a stable indication of immediate test-retest reliability for a randomly selected judge. The average value (r = .82) for an individual's data can be regarded as quite satisfactory.
A further reliability estimate can be derived from correlations within the sample. If the average rating given to an item by odd-numbered subjects is correlated with the average rating given that item by even-numbered subjects, this correlation represents the reliability for a randomly chosen half-sample. The reliability was .984 for imagery and .978 for concreteness. These reliability estimates apply to the mean ratings that appear in the table.
Validity. The presen t word norms can be readily compared with two other normative scaling studies, those by Paivio et al. (1968) and by Toglia and Battig (1978) . The comparison provides useful validity information on the corresponding data sets. A total of 170 items appeared in both the TWP and the Paivio et al.
word list. There was also an overlap of 237 words between the Toronto norms and the Colorado norms of Toglia and Battig. Of these items, 68 were also in There are some small but significant differences among the means and standard deviations of the mean item ratings in the overlapping sets, as shown in Table 3 .
The mean Paivio et al. (1968) imagery rating is higher than the means of the other two sets (ps < .05); the Colorado concreteness norms have a lower mean than the remaining two sets (ps < .05). In addition, the standard deviation of the means is smaller in the Colorado sample than in the Toronto and Paivio et al. norms. These differences may be due to the different sets of items that happen to overlap among the three norms.
Sex differences. The original report by Paivio et al. (1968) reports no sex differences in item ratings. However, Toglia and Battig noted marked differences in mean ratings for the two sexes on the pleasantness scale, such that "females tended to give more extreme pleasant and/or unpleasant ratings than did males" (1978, p.7). As a check on possible sex differences across other scales, these investigators analyzed male/ female means for one other scale, that of categorizability (how readily a superordinate came to mind). This analysis yielded nonsignificant differences in mean ratings for the two sexes, "indicating that the sizable sex differences in Pleasantness ratings probably do not extend to other dimensions" (Toglia & Battig, 1978, p.7) . To examine whether our data might show differences between the sexes on the imagery or concreteness scales, the following analyses were carried out. First, item means were calculated for males and females separately for each of the 1,080 words on both scales. For imagery, the means of the item means were 4.22 and 4.17 for males and females, respectively, which did not differ reliably [t(2158) = .719]. For concreteness, the male/female means were 4.31 and 4.35, which also failed to reach significance (t = .624).
Although there was no tendency for males or females to give higher ratings overall on either scale, there was a substantial number of items for which the mean ratings of males and females differed by .5 or more. The number of such items is 414 for imagery and 238 for concreteness. Since a mean difference of .5 or more has a probability of abou t .20 under the null hypothesis, a simple binomial test shows that the number of items with this mean difference is highly significant for imagery (z= 15.02, p<.OOI) and just significant for concreteness (z = 1.64, P = .05). The words for which the male mean was at least .5 greater than the female mean are indicated in the appendix with an "M." Similarly. those items for which the female mean was at least .5 greater than the male mean are indicated with an "F."
To investigate the possibility that females may give more extreme ratings on imagery and concreteness (which Toglia & Battig, 1978 , suggested but did not test), we analyzed the degree to which male and female means deviated from the midpoint of the scale. For both sexes. the absolute deviations from the midpoint, [x -4.51, were calculated. Across all items. these deviation scores were highly significan t for the imagery scale [t(2158) = 4.64, P < .0001] and were also significantly different for concreteness (t > 2.09, p < .03). In both cases, it was clear that females tended to give more extreme ratings. These results suggest that sex differences of this sort may be much more widespread than has previously been suspected." In spite of these systematic differences in extremity of means, the means for the male and female subsarnples correlate very highly with each other. The correlation between means for imagery was .937, and the correlation for concreteness was .947.
GRAMMATICAL FUNCTIONS AND ORTHOGRAPHIC VARIABLES
In order to increase the usefulness of the TWP for a TORONTO WORD POOL 379 wider variety of experiments using unrelated lists, four more variables were added to this collection. Since the TWP is not restricted to noun items, we have attempted to provide in formation on the grammatical function of words in the pool. This was done in terms of both dictionary definitions and subjects' judgments in a sentence generation task. In addition, we have provided structural variables that depend on relations internal to a string of letters (Manelis, 1974 ) that may be useful in tachistoscopic recognition, item recognition, and lexical decision studies.
Method
Dictionary code. The dictionary code in the appendix indicates all grammatical categories contained in the dictionary definition of each word in the lWP, in the order of historical precedence. The code is based on entries in Webster 's Seventh New Collegiate Dictionary (1967) . Since no item had definitions in more than four grammatical categories, a four-digit code was used to list all definitions. In the code, "I" in any position means the item had a dictionary definition as a noun; similarly, a "2" means a verb, "3" means an adjective, "4" means an adverb, and "5" was used to cover all other grammatical categories (but in practice was chiefly a preposition). Thus an entry "2130" indicates an item defined as a verb, noun, and an adjective in that order of historical precedence.
An additional published source of data on grammatical function is West's (1953) semantic count, based on the frequency of occurrence of the various meanings and uses of words in a corpus of 5 million words that are listed by grammatical category. The percent usage in each grammatical category was tallied for each lWP item that was listed. Only 606 of the lWP items appear in West's tables. Due to space limitations, these data are not listed separately in the appendix but were used instead to supplement the data from the judgment task described below.
Judgment task. While some researchers have investigated the effects of grammatical category generally on memory and learning (Stanners, 1969) , most list learning studies that make use of grammatical category have focused on noun items vs. nonnoun items. For example, Murdock (1974) notes that using nonnouns as stimuli can result in steeper slopes in a recognition task (see also Hicks & Young, 1973; Hockley, Note 1) . Accordingly, a subset of 500 nouns selected from the 1,080 words in the TWP and designated the "noun pool," have been used wherever the use of nonnouns seemed undesirable. The status of an item as noun or nonnoun can affect experimental outcomes, but this is probably dependent upon word usage more than dictionary definitions. It was decided, therefore, to collect data on the degree to which items typically functioned as a noun for those items in this noun pool that also included nonnoun definitions. 111is task used a sentence generation procedure initially developed in a pilot study by Rita Anderson.'
Materials. The items from the Toronto noun pool were sorted into unambiguous nouns and nouns containing a nonnoun component, using the dictionary code. A total of 284 words containing both noun and nonnoun definitions were randomly assigned to four lists of 71 items each, together with five unambiguous nouns and five unambiguous verbs as reliability checks. The words were printed in capitals, 27 words/page.
Subjects. The task was administered to an introductory psychology class. A total of 120 students provided 30 complete sets of data, since one set of four books made up one complete listing of the 284 items.
Procedure. The four booklets were distributed at random following a lecture period and were completed in class. Each subject completed one booklet. General instructions were given orally on the nature of the task and the importance of collect-ing normative data. These included examples using an unambiguous noun and a verb (not in the booklets). In addition, each booklet was also accompanied by written instructions outlining the task. Subjects were asked to study each item and then to mentally generate a sentence containing that item. The task was to indicate what part of speech the item had taken in their sentence. Only the percentage usage as a noun is reported here.
Orthographic variables. The lexical variables discussed above depend on the properties of words as wholes. In contrast, the approximations to English are structural; that is, the values obtained for any string of letters do not depend on whether or not that string is a word. Two of the measures presented in this section are calculated on a letter-by-letter basis and are therefore most appropriate for models and experiments that assume people process words in a similar fashion, or to control stimulus selection on this basis. These measures parallel those described by Rubin (in press) for the Paivio et al. (1968) noun pool.
The shorter or more common the spelling of a word, the easier it should be to process in a host of psychological tasks (e.g., Engel, 1974; Miller, Bruner, & Postman, 1954; Rice & Robinson, 1975) . As high-frequency words tend to be shorter (Miller, Newman, & Friedman, 1958) and have more common spellingpatterns than low-frequency words (Landauer & Streeter, 1973) , spelling patterns need to be measured if frequency effects are to be isolated or if spelling patterns need to be controlled independently. By using the concept of order of approximation to English, words can be scaled on how likely it is that they would occur in the process of randomly sampling letters. This method was chosen over several other measures of letter statistics (Massaro, Venezky, & Taylor, 1979; Travers & Olivier, 1978) because of its tie to information theory.
In a first-order approximation (FOA), the probability of generating any string of letters is based on the frequencies of occurrence of individual letters in the language. For example, the word "boy" would have a probability of being created equal to the probability of drawing a space, then a b, then an 0, then a y, then another space, where the 27 characters (including the space) are sampled with probabilities equal to their probability of occurrence in English words. For the second-order approximation (SOA), the probabilities of drawing bigrams, (space.b), (b,o), (o,y), (y ,space), would be multiplied. The letter probabilities used in the calculations are from unpublished tables by Olivier (Note 2). These tables were formed by counting the probabilities of letters and bigrams in the first 5 million letters in the corpus on which the Kucera and Francis (1967) word count was made. The information measures of FOA and SOA are the logarithms to the base 2 of the product of these probabilities.
The orthographic neighbor ratio (ONR) was taken from Landauer and Streeter (1973) . It is the ratio of the frequency of the word in Kucera and Francis (1967) count divided by the sum of the frequencies of all its orthographic neighbors. A neighbor is defined as any word that can be formed by changing up to one letter of the originalword. Thus, for example, the neighbors of "boar" (and their Kucera-Francis frequencies) are "bear" (57), "boat" (72), "boaz" (2), "roar" (13), and "boar" (1) itself, so that "boar" has an ONR =1/145 =.007. The maximum value of ONR is 1.0, which indicates a word with no neighbors other than itself. A low-frequency word with highfrequency neighbors (like "boar") will have a low ONR. ONR should be used only when word length is held constant, since there are fewer possible neighbors for longer words. When length is held constant, as in the Landauer and Streeter (1973) article, ONR provides an index of confusibility or substitutibility in searching lexical memory based on spelling patterns alone.
Results and Discussion
Grammatical function. The percentage noun column in the appendix details the results for each item. Unmarked entries indicate the percentage of subjects who used this item as a noun in the judgment task. Items in the table that are marked with a "D" were considered unambiguous with respect to noun/nonnoun status on the basis of the dictionary code and were not included in the sentence generation task. For these items, the entry is 100% if the dictionary definition included only noun definitions (code 1000); the entry is 0% if the dictionary definition included no noun definitions. For items marked with a ''W," the percentage noun usage from West's (1953) semantic count has been entered. Items with no entry had no data available in these sources. For the items used in this study, usage as a noun ranged from 100% (6% of the items) to 0% (4% of the items). The distribution was approximately uniform, with a mean of 55.8% and a standard deviation of32.79.
The booklets contained five unambiguous nouns (e.g., cat) and five unambiguous verbs (e.g., sing) to check the subjects' understanding of the instructions and provide a reliability estimate. Analysis showed that all unambiguous items were judged 100% nouns or 100% non nouns by all subjects in all booklets, except for one subject who used "cat" as a verb but was correct in usage of the other unambiguous items. This was regarded as a random error in labeling. The reliability check shows that subjects understood the instructions and were able to label nouns and nonnouns correctly.
Orthographic variables. Both orders of approximation to English variables have unimodal, approximately symmetric distributions. Since all values of FOA and SOA are negative by defmition, the leading "-" sign has been suppressed in printing the entries for these variables in the appendix. Therefore, in using the tabled values, one should note that small values correspond to items that are most predictable on the basis of first-and secondorder letter probabilities.
For the ONR variable, six items in the pool had zero Kucera-Francis (1967) frequencies and also had no orthographic neighbors, which resulted in ONR being undefmed (0/0). For these items, the ONR value in the appendix is missing ("."). As can be seen in the table, a great many of the items have ONR values of 1.00, as a result of having no orthographic neighbors in the Kucera-Francis frequency count. The distribution of ONR is therefore highly J-shaped, with a huge peak at 1.0 and approximately uniform distribution over the range .0 to .9.
Relations among the measures. The correlations among the %-noun data and the orthographic variables, and between these variables and those discussed in the first section are shown in Table 1 . There are high correlations between %-noun and both imagery and concreteness. This is to be expected, since both of these variables reflect the availability of a concrete referent for an item. The orthographic variables FOA, SOA, and ONR are all uncorrelated with imagery and concreteness ratings, indicating that, for the total word pool, predictability of words as letter strings or from orthographic neighbors is independent of these rated variables. However, the FOA, SOA, and ONR variables are all strongly influenced by word length, and as noted above, should be used with word length held constant.
In summary, the TWP is a collection of common, familiar words in various grammatical categories that may be useful for selecting word lists in a variety of learning and memory studies. The eight quantitative variables presented in this paper by no means exhaust the possible item measures one might wish to manipulate or control, but they reflect a collection of normative indexes that we have found most useful for selecting stimulus lists for a wide variety of experimental paradigms. Learning, 1980,6,732-740 
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NOTES
I. Thirteen items in the 1WP have different primary spellings in American vs. British usage. These are all words ending in "or" or "er" (e.g., "color" and "center" vs, "colour" and "centre"). Since the data were collected at a Canadian university, British spellings were used in collecting the imagery and concreteness ratings, as was done by Paivio et al. (1968) . In order to be most generally useful, we have listed the American spellings in the main body of the appendix, and we have included the British spellings in a separate block at the end of the table. The imagery and concreteness values are identical; however, the frequency and orthographic variables are appropriate for each spelling.
2. Machine-readable copies of the norms in the appendix are available from the authors. Versions on nine-track tape (EBCDIC) for IBM-type mainframes or 8 in. single-density important to justify the increased space required in the tabled floppy diskette (ASCII) for CP/M-based microcomputers can be norms. Researchers who wish to obtain the mean ratingsbroken obtained at cost ($25) from the first author.
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